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Introduction
Does official aid pave the road for private foreign investment or does it suffocate private initiative by diverting resources towards unproductive activities?
There are good reasons to believe in the first possibility: if governments lack a domestic tax base and if they do not have access to international capital markets, foreign aid can provide them with the means to offer the infrastructure and the educational system that are necessary for profitable economic activity. By closing various "gaps" (Chenery and Strout 1966) , aid may thus act as a catalyst for private capital flows. Moreover, large aid flows can indicate that a government's economic policy is approved by international organiziations, and this positive signal may raise the country's attractiveness for foreign investors (Rodrik 1995) . In sum, "foreign aid to a reforming government may improve the environment for private investment -both by creating confidence in the reform program and by helping ease infrastructure bottlenecks" (Dollar and Easterly 1999:22) .
However, there are also good reasons to be skeptical about the benefits of foreign aid.
Against the background of the rather frustrating results of foreign aid during the sixties and seventies, several authors have argued that large aid flows, instead of jump-starting economic growth in developing countries, mainly lead to a massive increase in unproductive rent-seeking activities: "Because aid accrues to the government it increases its resources, patronage, and power in relation to the rest of society. The resulting politicization of life enhances the hold of governments over their subjects and increases the stakes in the struggle for power. This result in turn encourages or even forces people to divert attention, energy, and resources from productive economic activities to concern with the outcome of political and administrative processes and decisions" (Bauer 1991:45) . 1 Moreover, the easy availability of grants may prevent governments from undertaking necessary reforms.
As a result, aid may deter rather than attract foreign investors. The two countervailing forces described in the preceding paragraphs may be high-1 A related point was made by Milton Friedman (1958 , 1970 who warned that aid would "almost surely retard economic development and promote the triumph of Communism". (quoted from Lensink and White 2000:48) 2 lighted by the following simple model. Suppose that aggregate output Y is a function of a productivity parameter Ω, physical capital K, labor L, and some publicly provided input G. More specifically,
with F as a strictly concave function that is increasing in all its arguments and has the cross parital derivative F KG > 0. 2 Suppose, in addition, that G is partly financed by foreign aid A and that aid reduces total factor productivity Ω. Hence, G = g (A)
with g 0 > 0 and Ω = f (A) with f 0 < 0. Obviously, the total effect of raising A on the marginal productivity of physical capital is ambiguous, and it depends on the strength of the (positive) "infrastructure effect" relative to the (negative) "rent-seeking effect" whether higher aid enhances or reduces countries' attractiveness for foreign investors.
The aim of this paper is to empirically explore this issue. That is, we want to test whether the effect of official aid on private foreign investment is positive, negative, or absent. In our investigation, we are particularly interested in the role of countries' "institutional and political environment", i.e. the quality and stability of its political regime and the efficiency of its legal and regulatory system. The importance of accounting for political and institutional factors when assessing the effect of aid on economic growth has recently been demonstrated by Burnside and Dollar (2000, henceforth BD) . Their results
show that, on the one hand, the marginal effect of aid on economic growth is positive when aid flows meet a healthy policy environment. On the other hand, aid is ineffective if a country is characterized by various symptoms of government failure like high inflation, large budget deficits, and restricted trade. While the findings of BD have been subject to criticism Tarp 2000, 2001) , they have become extremely influential, and in the meantime the view that "money matters -in a good institutional environment"
(World Bank 1998) has entered conventional wisdom. This is not surprising. What makes the BD result attractive to both policymakers and academics is that it synthesizes the two seemingly contradictory points of view sketched above: by offering institutional and policy characteristics as the missing link between the observed micro-effectiveness and the apparent macro-failure of aid, BD reconcile the view that foreign aid can be good for growth with the more critical attitude of the skeptics. 3 We started our empirical investigation with the conjecture that what is good for growth should also be good for private foreign investment. Hence, we expected the negative "rentseeking effect" of aid to dominate the positive "infrastructure effect" in countries with a bad institutional environment. To our great surprise, however, this is not what we found:
instead, our results suggest that while the marginal effect of official aid on private foreign investment is close to zero for a country with average institutional characteristics, it is strictly positive in economies which hamper private activities by imposing a high regulatory burden. While this does not imply that crippling regulation is good for foreign investors -in fact, our empirical results show that the effect of a high regulatory burden is strongly negative -it is in striking contrast to the findings of BD. It suggests that, indeed, aid money matters for private foreign investment. But more so in a bad institutional environment.
While we first thought that our results might be due to an error in the econometric approach -the consequence of some misspecification or endogeneity -they turned out to be stubbornly robust across samples and specifications, and we finally started to search for a possible rationale. In terms of the framework sketched above, the explanation we offer can be summarized as follows: while a heavy regulatory burden may enhance the negative rent-seeking effect of aid, it also reinforces the positive infrastructure effect. The reason is that, if the private sector is prevented from producing nontraded inputs which are necessary in production, aid-financed public provision has a stronger effect on the marginal productivity of capital than in an environment where no such barriers exist.
Again, we need to stress that this should not be (mis-)interpreted as an appraisal of heavy regulation. Instead, it is a second-best argument which states that, for given constraints on private-sector activity, aid may enable governments to do things that nobody would do otherwise.
3 For a discussion of the micro-and macro-effectiveness of foreign aid see Cassen et al. (1994) and Mosley and Eeckhout (2000) .
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The rest of the paper is structured as follows: the next section offers a brief review of the relevant literature. In Section 3, we describe our data. Section 4 presents our econometric approach, our main results, and a series of robustness checks. In Section 5 we extend the basic framework sketched above and develop a simple model that can explain our puzzling observations. Section 6 summarizes and concludes.
Relevant literature
Our investigation benefits from three strands of literature: the huge number of contributions analyzing the effectiveness of foreign aid, the no less voluminous set of investigations about the determinants of foreign capital flows and, finally, a number of papers studying the relationship between aid and private investment. Hansen and Tarp (2000) provide a recent survey of the literature on the macroeconomic effects of aid. In particular, they review "third generation studies" which control for the institutional environment when assessing the influence of aid on investment and economic growth. While Boone (1996) comes to the conclusion that there is no significant relationship, Burnside and Dollar (2000) and Svensson (1999) as well as Dollar and Easterly (1999) control for the political and institutional environment by using interactive terms.
As mentioned above, their result that "money matters -in a healthy political/institutional environment" was popularized in a recent study by the World Bank (1998). However, the BD findings have not been uncontroversial. In fact, Tarp (2000, 2001) point out that the nonlinear effect of aid may just be due to misspecification and a failure to properly account for endogeneity.
In specifying our econometric model, we have also been inspired by exisiting studies on the determinants of private foreign investment. 4 In particular, we follow a tradition to take into account political and institutional variables that was started by Schneider and Frey (1985) and Wheeler and Mody (1992) . More recently, Jun and Singh (1996) , Gastanaga et al. (1998) , Wei (2000) , Harms (2002) as well as Harms and Ursprung (2002) Finally, our study complements a number of recent contributions that explore the relationship between official lending and private capital flows. While Rodrik (1995) does not find a significant effect of total official lending on private capital flows, his disaggregation of the data reveals that bilateral transfers (including grants) enhance foreign direct investment, while increases in multilateral lending seem to follow declines in private capital flows. Similar to Rodrik (1995) , Bird and Rowlands (1997) do not find a robust relationship between official and private lending. In contrast, Ratha (2001) Our decision to add these two categories instead of focusing on FDI alone is motivated by the insight that, in reality, it is hard to distinguish between direct and portfolio equity investment. Thus, while the World Bank offers an official FDI definition which focuses on an investor's aim "...to acquire a lasting management interest (usually ten percent of voting stock)" in an enterprise (World Bank 2001b:xvi), countries enjoy substantial discretion in assigning a given investment to one of the two categories, and in practice it 6 is much harder to distinguish between the two investment modes than suggested by the official definition. 5 We therefore decided to add up the two categories. However, as we show below, our qualitative results do not change when we use only FDI as the dependent variable.
While we test the effect of aid on various forms of "equity investment" (i.e. FDI and portfolio equity investment), we do not consider the debt-creating component of international capital flows, such as bank loans and bonds. Hence, our dependent variable is a subset of total private capital flows that have been considered, for example, by Rodrik (1995) and Ratha (2001) . There are two reasons for our decision to omit debt-creating capital flows: first, we wanted to focus on foreign investment that is, at least in principle, affected by the marginal productivity of capital in the receiving economy. While direct investment satisfies this requirement, debt-creating flows may be used for purely consumption-smoothing purposes or to finance government consumption. Moreover, recent episodes like the Asian crisis have shown that debt-creating capital flows are much more volatile than direct investment. Given the large swings in private lending on the one hand, and the rather slow changes of aid flows on the other, it is not surprising that a lot of variation in total private capital flows is unexplained by aid and that studies like Bird and Rowlands (1997) do not find a robust relationship between the two variables.
To control for country size, we divide private foreign investment by the receiving country's population. The alternative approach of dividing by some measure of national income (GDP or GNP) that has also been used in the literature is usually justified as a means to control for a country's productivity and the size of the market. However, there is a certain risk that both the numerator and the denominator of such a ratio are influenced by the same factors. Since this procedure could lead to a situation in which the total volume of private foreign investment is reacting to changes in some exogenous variable while the share of private foreign investment in GDP is not, it may convey a wrong idea about the determinants of private foreign investment, and we therefore chose the per-capita normalization.
Sample
Our sample is based on countries that are classified as low-income or middle-income countries in WDI2001. We only include countries with a population above 1 million and, for lack of data and due to reliability problems, leave out ex-Soviet and ex-Yugoslav republics.
Data availability is also one of the reasons why we restrict our attention to the 1990s. The other reason is that, after the "lost decade" of the 1980s, this period has been characterized by substantial private capital flows to emerging markets. Using annual data from 1988 to 1999 we smooth out cyclical fluctuations by creating three-year averages for all variables. As a result, we consider values for the four intervals 1988-90, 1991-93, 1994-96 and 1997-99 , with the 1988-90 subperiod serving as an initial condition (due to the use of lags). Note that our data set makes up an unbalanced panel: not all variables are available across all time periods for each country. 6 More details on the data can be found in the data appendix that also features a table with descriptive statistics.
Regressors

Aid
The aid variable (A) used in our analysis also comes from WDI2001 and is refered to as "official development assistance and net official aid". It consists of international transfers of i) financial resources and ii) goods or services, including grants by official donors. It also includes loans with a grant element of at least 25% and the value of technical cooperation and assistance; deducted from this are repayments of loan principal. 7 As with private 6 We started out with 92 countries, but due to missing data most full-sample estimates are based on between 70 and 81 countries. 7 Chang et al. (1998) have created an alternative measure, effective development assistance (EDA), which only includes the grant component of concessionary loans. Since the bulk of aid during the early and mid-nineties consisted of pure grants (Hjertholm and White 2000) , it is not surprising that the evolution of EDA closely follows the time path of official development assistance. Hence, while we could not use the foreign investment, our aid variable is measured in US dollars and divided by population.
We will demonstrate below that our results do not change when we replace this aid variable by pure grants or technical cooperation grants and when we separately consider bilateral and multilateral aid.
Governance
To control for the political and institutional environment, we use a new set of measures provided by Kaufmann et al. (1999) and accountability and political instability refer to the political process through which an authority is selected. Government effectiveness and regulatory burden reflect the government's capacity to implement sound policies. Finally, graft and the rule of law depend on the citizens' and the bureaucracy's respect for the official rules (Kaufmann et al., 1999:2) .
The governance indicators are purely cross-sectional, and the underlying data refer to 1997 and 1998. Since there are no earlier observations, our econometric approach is based on the implicit assumption that the quality of governance did not change significantly during the 1990s and can thus be approximated by the 1997/8 value. We will later examine whether this assumption biases our results by estimating separate regressions for each time period. Chang et al. (1998) data for lack of data availability -they are not available for the years 1996-99 -we do not expect this to be crucial for our results. 8 The data can be downloaded at http://www.worldbank.org/wbi/governance/govdata2001.htm#1998.
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The original indicators in Kaufmann et al. (1999) are centered around zero, ranging from around −2.5 to approximately 2.5, with a higher score indicating better governance.
Since we will later interact the governance indicators with our measure of aid, we rebase each indicator by adding the minimum value in our sample, thus making sure that the indicators do not assume negative values. Basic descriptive statistics of the six indicators are reported in Table A1 in the data appendix. Correlation coefficients between the individual governance measures are all positive and above 50%. However, some of the indicators are more closely correlated than others. The closest correlation is between the pairs 'government effectiveness/graft' and 'rule of law/political instability and violence'. As a visual illustration, Figure A1 presents three bivariate scatter plots. All three feature regulatory burden, the governance indicator that turns out to be the most important in our econometric work. 9 The positive correlation with the other indicators is clearly visible, but there is also a great deal of variation, i.e. a given quality of governance in one direction is associated with a wide range of values in another direction. This illustrates that countries that perform well in one dimension of governance do not necessarily perform well in other dimensions.
Control variables
In addition to aid and governance, the estimation features a range of other control variables (from WDI2001 unless indicated otherwise). These include: the logarithm of per-capita income (in PPP adjusted US dollars) as a measure of economic development; the sum of exports and imports divided by GDP to capture openness to trade; and the logarithm of GDP (in PPP adjusted US dollars) to control for market size. These three variables are lagged by one period to reduce potential problems of endogeneity. We also include a measure of equity investment risk which reflects the likelihood of expropriation and repudiation of contracts by the host country government (commercially available from Political Risk Services) 10 . Note that a higher value of this variable indicates a lower degree of risk for foreign investors. To capture any other unmeasured influences on the regional and global investment environment we finally used regional (from the Global Development Network database 11 ) and period dummies. In preliminary work we also included the literacy rate as a proxy for human capital, the inflation rate as a indicator of macroeconomic stability, and the debt-service ratio as a measure of 'debt overhang', but these variables turned out to be insignificant across all specifications and were therefore removed.
Econometric model
All the econometric results presented in the next section are based on variants of
where pfi it is our measure of private foreign investment and a it our measure of aid (both in logarithms). Index i = 1, ..., N refers to countries, index t = 1, ..., T to time periods.
Q i is the indicator of the quality of governance and the Z mit variables are the M other exogenous determinants of private foreign investment. The period dummies are given by α t and the regional dummies by α j . 12 The disturbance term ε it is assumed to possess the usual desirable characteristics.
We first estimated different versions of (2) by ordinary least squares (OLS), using various ways to test for significance: with i) unadjusted standard errors, ii) heteroskedasticityrobust standard errors (White 1980) and iii) standard errors adjusted for cluster-correlations.
The latter allow not only for country-specific heteroskedasticity, but also for intra-country correlation of residuals. 13 10 Harms (2000) provides a detailed description of these data which are regularly published in the International Country Risk Guide. We use the arithmetic mean of the two sub-indices, which can range from zero to ten. 11 See http://www.worldbank.org/research/growth/GDNdata.htm. 12 Note that we do not use country-specific dummmies. Since the governance variables do not change over time, they would simply drop out in a fixed effects regression. 13 More details on cluster-adjusted standard errors can be found in Rogers (1993) and Wooldridge (2002, Section 13.8 .2).
However, the estimates of the various coefficients in (2) are only consistent if all the right-hand side variables are exogenous. As emphasised by Ratha (2001) , there could be a negative reverse relationship between public and private capital flows if there is a tendency for official lending to rise when private flows are low. Although we are concerned with aid rather than official lending, this possibility may also arise in our context if, for instance, more aid is given during financial crises. Controlling for potential endogeneity of aid has also been a feature of recent studies on the link between aid and growth.
To be on the safe side, we therefore estimated the relationship in (2) where aid also appears non-linearly (e.g. in the interactive term), we followed Hansen and Tarp (2001) and BD by also including squares and/or cross-products of these instruments (except for the dummies). All the additional variables used as instruments were extracted from WDI2001, except for the legal origin variables which were taken from the Global Development Network database.
In common with BD, we find that -on the basis of Durbin-Wu-Hausman-type testswe cannot reject the null hypothesis that aid is exogenous for private foreign investment.
Since standard OLS provides consistent estimates in this case, we decided to present mostly those estimates, but using standard-errors adjusted for cluster-correlations (as described above) for inference. 15 However, as we demonstrate below, our key findings are robustand in many cases even reinforced -if we apply alternative estimation techniques.
14 In our choice of instruments we followed BD, Alesina and Dollar (2000) , Alesina and Weder (2002) , Hansen and Tarp (2001) , Knack (2001) , and Ratha (2001) . 15 White-tests, as well as Pagan-Hall-tests (Pagan and Hall 1983) that are robust to potential endogeneity lead us to reject the hypothesis of homoskedastic errors.
Results
Puzzling results
We started by estimating various bivariate and multivariate versions of (2), in which we did not include the governance variable (Q i ) and the interactive term (Q i · a it ). The resulting estimates of β 1 proved to be either significant but negative (in the bivariate case), or insignificant (when the other control variables were included). While we do not report these estimates here, we mention them to emphasise that there is no obvious positive influence of foreign aid on private foreign investment. 16 We then proceeded to include the quality of governance as an additional explanatory variable, though still excluding the interactive term. The corresponding results are presented in Table 1 . Two results stand out: first, even when we control for the institutional and political environment, there is still no statistically significant relationship between aid and private foreign investment.
The second important result emerging from Table 1 is that all the governance variables are highly significant and, in all cases, a better institutional and/or political environment has a positive effect on private capital inflows. This also holds -though is not reported in the table -when we use the first principal component of the six individual governance indicators as an aggregate measure. There are some differences with respect to the size of the estimates, though. Less regulatory burden, more effective rule of law and a low level of graft appear to matter quantitatively more than a higher level of voice and accountability or less political instability and violence.
In addition, we find that private foreign investment is positively and significantly correlated with lagged per capita income, with the openness of an economy (as measured by the lagged ratio of trade to GDP), with market size (proxied by the logarithm of lagged GDP) and with a less risky business environment. 17
The point estimates of the period dummies rise over time -possibly reflecting the rising 16 Details are available on request. Note that these findings mirror the results of Boone (1996) and BD with respect to economic growth and other macroeconomic variables. 17 Recall that a higher value of the investor risk variable reflects less risk.
13 emerging-markets frenzy that characterized the 1990s before the Asian crisis -though the differences to 1991-93 are not statistically significant in the majority of cases. The estimates of the region effects reveal that the excluded region -Latin America and the Caribbean -received more foreign capital on average than any of the other regions in our sample.
Moreoever, most of the regional differences are statistically significant.
The explanatory power of this regression specification is fairly high, ranging from 68%
to nearly 74%, depending on which governance indicator is used. We also include the results of Durbin-Wu-Hausman (DWH) tests for exogeneity of ln(aid per capita), using either ln(aid per capita) lagged as the only instrument (IV 1 ) or a larger set of instruments (IV 2 ). 18 The DWH-tests are based on a comparison of the OLS and 2SLS estimates of our specification, though we do not report the latter explicitly (again, details are available on request). As the results clearly suggest that there is no evidence of an endogeneity problem, we focus on OLS results in this and the subsequent tables.
Since the validity of the DWH exogeneity tests depends on an appropriate choice of instruments, we also checked that the instruments are sufficiently correlated with ln(aid per capita) and that our exclusion restrictions are warranted. As the partial R 2 's for the excluded instruments were always in excess of 40% and highly signficant, the first criterion is clearly satisfied here. To test the exclusion restrictions, Table 1 reports Sargantest results based on 2SLS estimates. They clearly indicate that these restrictions are supported by the data. In addition, we estimated our model by GMM (see Table 3 ) and
correponding J-tests confirmed these results. To be on the safe side, we also i) tested the orthogonality assumption for each excluded instrument individually 19 and ii) included them in our regression to check whether we had not accidentally omitted them. Since these tests did not indicate any problems either, we are confident that our instruments possess the desirable characteristics and that our exogeneity test results are reliable.
To further explore the relationship between private foreign investment, aid and gov- ernance, we added the product of governance and aid to estimate the model exactly as given in (2). The results are presented in Table 2 , again for all six governance indicators.
To focus attention on the important variables, we no longer report the estimates of the period and regional dummies (though details are available). At first glance, adding the interactive term does not seem to make a big difference: the coefficients of the aid variable turn positive in many cases, but in most specifications the isolated effect is not significant.
There is one important exception, though: column 2.4 shows that if we use the indicator of regulatory burden to control for the institutional environment, the direct effect of aid on private foreign investment is positive and significant. However, and this is most surprising, the coefficient of the interactive term (Q i · a it ) is significant and has a negative sign.
The key implication of this finding is that the marginal effect of aid on private capital flows, ∂pfi it /∂a it = 1.173 − 0.473 · Q i , can be positive or negative, depending on the value of Q i . Evaluated at the mean value of the regulatory burden variable (2.44) in this sample, the marginal effect is close to zero (0.02) and insignificant. This suggests that, for the country with an "average regulatory burden", there is no impact of foreign aid on private foreign investment and explains why we did not find a significant effect of aid when we did not include the interactive term (Recall column 1.4 in Table 1) . Surprisingly, however, the effect of aid becomes strongly positive in countries with a low value for the regulatory-burden variable, i.e. where firms have to cope with substantial restrictions on their activities. Figure   2 , where we plot the logarithm of aid per capita against the predicted value d pf i it = 1.173 · a it + 2.567 · Q i − 0.473 · Q i · a it . For the left panel we used the observations with the highest values of the regulatory burden variable. As in Figure 1 , the predicted value of private foreign investment is decreasing in the value of aid for countries characterized by a very favorable regulatory environment. By contrast, the right panel shows predicted values for the countries that fall into the lowest quartile of the regulatory burden distribution.
In this case, larger aid flows imply greater foreign investments. Note, finally, that the marginal effect of the regulatory burden variable is never negative. 20 Hence, even the country that receives the maximum amount of aid would benefit in terms of higher private foreign investment if it offered a better regulatory environment.
The basic direction of the relationship between foreign private capital inflows, aid and governance that we have found for the regulatory burden variable also applies to the other five governance variables. However, the relationship is only significant -and much stronger in terms of the size of the estimated coefficients -for regulatory burden. This underlines that there are fundamental distinctions between the various concepts of governance. We now extend our analysis by examining whether our puzzling result is robust to changes in estimation method, regression specification, and choice of variables. Table 3 presents the results obtained when we applied alternative estimation techniques.
Robustness checks
We only report the estimates of (2) for regulatory burden, but the fact that the relationship is neither as strong nor significant for the other five governance indicators is not affected by the use of alternative estimators (details are available). The other estimators are 2SLS, HOLS 21 and GMM. We also report results for different instrument sets and different ways of calculating standard errors (and GMM weighting schemes). Scanning across the columns of Table 3 reveals that our puzzling finding is not driven by a particular estimation method: 22 a higher degree of regulation increases the effect of aid on private foreign 20 The marginal effect of regulatory burden on private foreign investment in column 2.4 is ∂pfi it /∂Q i = 2.567 − 0.473 · a it . Even at the maximum value of a it in the sample (5.097; see Having found that our results are robust with respect to estimation techniques, we
wanted to test whether, as suggested by Hansen and Tarp (2001) in relation to the BD study, the significance of the interactive term just reflects a non-linear influence of aid on private foreign investment. Table 4 contains a variety of specifications to address this and other possibilities. To permit comparisons, column 4.1 replicates the baseline estimates containing our 'puzzling result'. The second column addresses the possibility that aid may have a non-linear effect on private foreign investment. Hansen and Tarp (2001) found that, when they included such a term in a regression explaining growth, the interactive term stressed by BD was no longer significant. In our case, however, adding ln(aid per capita) squared does not alter the basic results, while the coefficient of the squared term is insignificant.
Column 4.3 extends the Hansen-Tarp idea to also include squares of the other four explanatory variables. There is some evidence that openness may have a non-linear influence on private foreign investment, but our basic results relating to aid and regulatory burden are unaffected by this alteration. We also checked whether our result is driven by differences in incomes: the negative sign of the interactive term might just reflect the fact that per-capita income is positively correlated with the quality of the regulatory environment and that the influence of aid on foreign investment is weaker in richer economies. In this case, aid interacted with income should have a negative coefficient and the negative effect of the original interaction term should disappear. Column 4.4 shows that this is not the case: the interaction term with relative income per capita is positive and weakly significant, while the product of aid and the regulatory burden measure is still negative.
Finally, we checked whether the regulatory burden variable just picks up the effect of equity investment risk. We felt that this might be important since -as indicated by Table 2 -both the coefficient (in absolute value) and the level of significance of the risk indicator decreased substantially when regulatory burden was used, compared to the other governance variables. However, as shown by column 4.5, adding an interaction term of aid and equity investment risk does not affect our basic result.
Next we examined the robustness of our key finding across different subperiods, country groups and frequencies. Table 5 reports the corresponding results. Distinguishing between time-periods is useful since one limitation of the Kaufmann et al. (1999) governance indicators is that they refer to 1997-98, while we consider foreign aid and investment flows for an entire decade. The results in columns 5.1-5.3 of Table 5 reveal that our result is stronger during the mid-and late-1990s than during the beginning of the decade, where
the key coefficients point in the same direction as before, but are insignificant. The reason for this finding may be that during the first time interval, capital movements were still restricted in many economies, and that private foreign investment was therefore less sensitive to the economic and institutional environment. This possible explanation is supported by the fact that, according to the estimated marginal effects (evaluated at the mean), the positive impact of aid was rising during the decade.
Running separate regressions for different country groups is another way of examing the structural stability of our results. Columns 5.4 and 5.5 demonstrate that our key result still holds when we consider low-and middle-income countries separately. This is particularly important since one difference between regulatory burden and the other governance variables is that it has a distribution which is more skewed to the left and more heavily peaked (see Table A1 ). Hence, a lot of observations are amassed in the immediate neighborhood of the mean, and it could be that our result is driven by some countries with a very low rating. The lowest ratings apply to Zaire, Guinea Bissau, and Sierra Leone -all low-income countries. The fact that our result still holds when we focus on middle-income countries demonstrates that it is not driven by a few extreme observations.
In columns 5.6-5.7 we examine whether our choice of three-year averages could have biased our results. Column 5.6 reports results for annual data 24 -i.e. no averaging at all -while column 5.7 reports the results we got when we averaged across the entire period from 1991-99. Again, there is no fundamental change in our key results: the effect of aid on private foreign investment is greater when the degree of regulation is high. Similarly, the marginal effect of aid on private foreign investment remains insignificant when evaluated at the mean. Table 6 finally demonstrates that our qualitative findings are not affected by i) our choice of aid variable and ii) the aggregation of FDI and portfolio equity investment into a composite measure of foreign private investment. In columns 6.1 and 6.2 we removed the loan component of aid and focused purely on grants and technical cooperation grants. 25 In columns 6.3 and 6.4 we distinguish between bilateral and multilateral aid. In columns 6.5 and 6.6 we finally estimate separate regressions for the two components of private foreign equity investment per capita. 26 5 A tentative explanation
A simple model
In this section, we extend the framework presented in the introduction and develop a simple model that is able to replicate the puzzling finding reported above -that is, the negative sign of the interactive term, which suggests that the positive effect of aid on private foreign investment is stronger in economies where agents face a high regulatory burden. We start by showing why larger frictions may reinforce the positive "infrastructure effect" of foreign 24 We can only use data up to 1997 since the investor risk variable is not available for 1998 and 1999. 25 According to the World Bank (2001b), the defining feature of grants (as part of official development assistance) is that there is no repayment requirement. Technical cooperation grants "...include free-standing technical cooperation grants, which are intended to finance the transfer of technical or managerial skills or of technology", and "...investment-related technical cooperation grants which are provided to strengthen the capacity to execute specific investment projects" (World Bank 2001b). 26 The additional data series are again taken from WDI2001, except for bilateral and multilateral aid aid. This model will later be modified to also allow for a negative marginal effect resulting from counter-productive rent-seeking.
Our model economy is populated by a continuum of households who inelastically supply one unit of labor in every time period. Perfectly competitive firms produce a homogeneous traded good whose price is given by world markets and normalized to one. The technology used for production is given by
where K T and L T denote the amounts of physical capital and labor used in the production of the traded good Y T , and X represents a nontraded input. We assume that all capital is owned by foreign firms and that capital completely depreciates in every period. This allows us to identify the capital stock K T with the volume of private foreign investment which, for simplicity, we henceforth call FDI.
Part of the nontraded input which we interpret as the country's infrastructure is provided free of charge by the government. 27 We assume that the amount of the nontraded input provided by the government, G, is proportional to the volume of foreign aid. 28
If firms desire to use more of the nontraded input than provided by the government, they can employ labor to increase X. We assume that firms will always find it desirable to produce some amount of the nontraded input themselves, i.e. we impose Assumption 1 The amount of the nontraded input provided by the government, G, is smaller than the optimal amount used by firms in the absence of government provision,
The productivity of labor in producing the nontraded input depends on the institutional environment: the more frictions firms face in forms of regulatory barriers, corruption etc., 27 What we have in mind is a fairly wide definition of infrastructure, encompassing roads, telephone lines and electricity as well as less measurable items like education or a reliable and well-functioning bureaucracy. 28 Note that we do not make any assumption about the fungibility of aid. It is a well-established fact that a given amount of foreign transfers earmarked for specific purposes does not raise government spending on these purposes by the same amount -either because funds are diverted or because domestically financed government spending is reduced (Feyzioglu et al. 1998) . However, all we need for our model is that some share of foreign aid received by the government is used productively. 20 the greater the amount of labor they have to employ to produce a given volume of this input. We denote the intensity of such frictions by the parameter µ > 0 and write the total amount of the nontraded input as follows:
where L X represents labor devoted to the (private) production of the nontraded input.
When deciding how much labor to employ in the production of the traded good and the nontraded input, respectively, firms make sure that the marginal productivity of labor in both uses is equalized. Given the production function in (3), this implies
Using (4), (5), and the fact that total employment in the economy is normalized to one, i.e. L X = 1 − L T , we compute the amount of labor devoted to traded goods production:
This result has a straightforward interpretation: first, a poor regulatory environmentreflected by a high value of µ -reduces the productivity of labor in the production of the nontraded input and therefore induces firms to shift more labor to the production of the traded good. Second, if the government provides a large amount of the nontraded inputi.e. if G is high -this also reduces the marginal productivity of labor in the production of the nontraded input and raises L T . Put differently: the greater the amount provided by the government and the worse the regulatory environment (reflected by a high value of µ), the lower the amount of labor firms devote to the production of the nontraded input.
Comparative static analysis
Having determined the allocation of the labor force, we can now compute the optimal capital stock, which -due to our assumptions on the rate of depreciation and the ownership structure -we identify with the level of FDI. In every period, the marginal product of capital has to be equal to the exogenous world interest rate r plus one (the rate of 21 depreciation). Combined with (6), this implies
with
. This expression can be used to derive our key comparative static results, which we summarize in the following lemma:
Lemma 1 The level of FDI, K T , is increasing in the volume of foreign aid, G, and decreasing in the regulatory burden µ. The positive effect of G is stronger the higher the regulatory burden.
Proof. The first result follows directly from taking the first derivative of K T with respect to G. For the second result we need Assumption 1. The first derivative of K T with respect to µ is negative iff G < (1 − α − β) / (βµ). Comparing this with the optimal level of private input in the absence of government provision
is easy to show that G < X * (Assumption 1) implies G < (1 − α − β) / (βµ). The third result follows directly from taking the appropriate cross derivative.
Our simple model thus suggests that a higher level of aid-financed infrastructure attracts more FDI. This is due to the fact that raising G lowers the amount of labor that is devoted to the production of non-traded inputs and thus increases L T . A higher level of L T , in turn, has a positive effect on the marginal productivity of capital and thus on optimal investment. The beneficial effect of foreign aid is stronger if the regulatory environment is bad, i.e. if the private sector is hampered in its production of the nontraded input: if µ is high, firms provide a low level of X since production is costly. However, starting from a low level, increasing X has a strong effect on the marginal productivity of capital and thus on FDI. Put differently: the greater the impediments for the private sector to produce the necessary nontraded input, the more important it is that the government is able to finance at least some amount of this input. Since, by assumption, government spending is proportional to foreign aid, this mechanism explains the negative effect of the interactive term in our regressions. 29
This does not mean, of course, that regulation is good for FDI. Quite on the contrary, as both our comparative static results and our empirical findings show: the direct effect of a bad institutional environment on foreign direct investment is negative. Even if the government offers a certain level of infrastructure, high regulation introduces a distortion and thus lowers the level of X, which reduces the economy's attractiveness for foreign investors.
Including the rent-seeking effect
In contrast to our empirical results, the model so far predicts a strictly positive marginal effect of G (foreign aid) on K T (private foreign investment), regardless of µ. We can easily modify our setup to include a counter-productive "rent-seeking effect" such that the composite impact of aid on FDI may turn negative. We follow the structure sketched in the introduction by making productivity dependent on the level of foreign aid G and on the friction parameter µ. More specifically, total factor productivity is lowered by (aidfinanced) government spending, and this effect is reinforced by a high value of µ. The modified production function looks as follows:
with 0 < γ < 1. It is easy to show that, for a given volume of aid, private foreign investment is
Taking the first derivative of K T with respect to G reveals that K T is decreasing in the volume of foreign aid if µ < 1 and increasing if µ > 1. Hence, if firms face a serious regulatory burden (µ > 1), the negative rent-seeking effect of aid is dominated by the positive infrastructure effect while it is the other way round if µ < 1. Finally, the second result from Lemma 1 still holds: regulation per se has a negative effect on FDI.
6 Summary and conclusions
When we started out to explore the empirical effect of aid on private foreign investment, we expected to find an open-economy version of the Burnside and Dollar (2000) result: that aid enhances private foreign investment in a good regulatory and political environment, while it is ineffective or even detrimental if the institutional environment is poor. Surprisingly, the relationship turned out to be much more complex: on average, higher aid has no effect on private foreign investment, but the effect is strictly positive if investors face a substantial regulatory burden.
The first conclusion we can draw from this finding is, once more, that it is crucial to account for institutional and political factors when assessing the effect of aid on economic activity. If we had neglected the role of the institutional environment, we would have ended up with a result similar to Boone's (1996) finding that aid is essentially ineffective.
As we have emphasized repeatedly, the fact that the positive impact of aid is stronger in countries with a bad institutional environment does not imply that countries should further turn the regulatory screw to attract foreign firms. The opposite is the case: as our empirical results show, removing institutional frictions is still the best way to increase the volume of foreign investment. In this respect, our findings are in line with conventional wisdom. Where they differ is in their implication that, in a bad regulatory environment, aid need not be wasteful or even counterproductive.
The purpose of our simple model was to illustrate why this might be the case. The bottom line of the model was that foreign aid can be beneficial by replacing suppressed private initiative. Of course, this need not be the only explanation, and one might speculate about alternative mechanisms that could have generated our empirical result. In this sense, our paper should rather be read as an invitation for further research than as a definitive statement on the relationship between official aid and private foreign investment.
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• Voice and accountability: Based on up to six sources of indicators relating to the political process, civil liberties and political rights. Source: Kaufmann et al. (1999) .
• Political instability and violence: Based on up to seven sources of indicators relating to the likelihood that a government will be destabilised or overthrown unconstitutionally and/or violently. Source: Kaufmann et al. (1999) .
• Government effectiveness: Based on up to eight sources of indicators relating to the quality of the bureaucracy and public services, the competence and independence of civil servants, and government credibility. Source: Kaufmann et al. (1999) .
• Regulatory burden: Based on up to seven sources of indicators relating to market-unfriendly policies and excessive regulation on business and trade. Source: Kaufmann et al. (1999) .
• Rule of law : Based on up to ten sources of indicators relating to crime, the quality of the judiciary and the enforceability of contracts. Source: Kaufmann et al. (1999) .
• Graft: Based on up to ten sources of indicators relating to the perception of corruption. Source: Kaufmann et al. (1999) .
• French legal origin: Dummy variable equal to one when the legal origin is French. Source: GDN.
• British legal origin: Dummy variable equal to one when the legal origin is British. Source: GDN.
• Fuel exporter : Dummy variable equal to one for all countries where fuel makes up at least 25% of exports. Source: fuel as % of exports data are from World Bank (2001a).
• Regional dummies: Dummy variables equal to one if country belongs to a specific region (Latin America and Caribbean, East Asia and Pacific, East Europe and Central Asia, Middle East and North Africa, South Asia, Sub-Saharan Africa). Source: GDN.
• Time dummies: Dummy variables equal to one for the specific period .
The countries in the sample were chosen as follows. Initially, we selected all 157 countries classified as low-income countries or middle-income countries in the WDI2001. We then deleted countries with a population below 1 million, countries without any data on either both or one of the components of private foreign investment (as defined above), and countries either not featured in the Kaufmann et al. data set, or without data on regulatory burden. In addition, Ethiopia and the Republic of Yemen were left out since their borders changed during the sample period (earlier data refer to a different geographical area). This left the following 92 countries in the sample, classified by income according to the classification in GDN:
• Low income countries: Angola, Bangladesh, (Benin), Burkina Faso, (Burundi), (Cambodia), Cameroon, Table 2 . Private foreign investment, aid and governance: including an interactive term.
Notes: The dependent variable is ln(private foreign investment per capita). All regressions were estimated by OLS and also included a constant, as well as the same period and regional dummies as in Table 1 (but not reported). The numbers in brackets are the estimated t-ratios (absolute values), based on cluster-adjusted standard errors. The symbols '+', '*'
and '**' denote significance at the 10%, 5% and 1% levels, respectively. Table 3 . Private foreign investment, aid and regulatory burden: different estimation methods.
Notes: The dependent variable is ln(private foreign investment per capita). The numbers in brackets are the estimated t-ratios (absolute values). The symbols '+', '*' and '**' denote significance at the 10%, 5% and 1% levels, respectively.
The estimation methods are ordinary least squares (OLS), heteroskedastic-OLS (HOLS), two-stage least squares (2SLS) and generalised method of moments (GMM). See Baum et al. (2003) for a description of these estimators. Table 4 . Private foreign investment, aid and regulatory burden: various specifications.
and '**' denote significance at the 10%, 5% and 1% levels, respectively. Table 5 . Private foreign investment, aid and regulatory burden: different time periods, country groups and frequencies.
Notes: The dependent variable is ln(private foreign investment per capita). All regressions were estimated by OLS and also included a constant, as well as regional dummies. Regressions 5.4-5.6 also included period dummies. The numbers in brackets are the estimated t-ratios (absolute values), based on cluster-adjusted standard errors except for regression 5.7 where heteroskedasticity-consistent standard errors were used. The symbols '+', '*' and '**' denote significance at the 10%, 5% and 1% levels, respectively. Table 6 . Private foreign investment, aid and regulatory burden: different aid and dependent variables.
Notes: The dependent and aid variables used in each regression are defined at the top of the table. All regressions were estimated by OLS and also included a constant, as well as the same period and regional dummies. The numbers in brackets are the estimated t-ratios (absolute values), based on cluster-adjusted standard errors. The symbols '+', '*' and '**' denote significance at the 10%, 5% and 1% levels, respectively.
